An audit of the Leeds regional bone tumour registry found that primary bone tumours of the thoracic skeleton constituted 90 of the 2004 cases (4 5%). Thirty seven per cent occurred in the ribs, 32% in the scapulae, 11% in the thoracic vertebrae, 11% in the sternum, and 9% in the clavicles. Malignant tumours were more common than benign (54 v 36) and occurred in an older population (mean ages 47 and 31 years). The scapula was the most common site for malignant lesions and the ribs the most common site for benign tumours. Chondrosarcoma was the commonest tumour in older patients, fibrous dysplasia and plasmacytoma in the middle age group, and eosinophilic granuloma in children. Presenting symptoms were a poor guide to whether the lesion was malignant or not. This and the small proportion of correct preoperative diagnoses indicate the need for early biopsy. Bone tumour registries provide a valuable source of cumulative information about uncommon tumours and facilitate accurate diagnosis, teaching, and research.
Primary bone tumours of the thoracic skeleton: an audit of the Leeds regional bone tumour registry Thirty seven per cent occurred in the ribs, 32% in the scapulae, 11% in the thoracic vertebrae, 11% in the sternum, and 9% in the clavicles. Malignant tumours were more common than benign (54 v 36) and occurred in an older population (mean ages 47 and 31 years). The scapula was the most common site for malignant lesions and the ribs the most common site for benign tumours. Chondrosarcoma was the commonest tumour in older patients, fibrous dysplasia and plasmacytoma in the middle age group, and eosinophilic granuloma in children. Presenting symptoms were a poor guide to whether the lesion was malignant or not. This and the small proportion of correct preoperative diagnoses indicate the need for early biopsy. Bone tumour registries provide a valuable source of cumulative information about uncommon tumours and facilitate accurate diagnosis, teaching, and research.
As primary bone tumours are uncommon the experience of individual clinicians is limited, often leading to delay in diagnosis and suboptimal management. For this reason physicians, surgeons, and pathologists in several regions have established bone tumour registries. The accumulated data provide a valuable source of information for research, education, and clinical practice.
Primary tumours of the thoracic skeleton are rare, accounting for only 7 The data on all cases concerning the thoracic skeleton were reviewed to obtain cumulative details of presentation, treatment, and survival.
ANALYSIS
The unpaired Student's t test was used to assess the statistical significance of the difference in age of patients with benign and malignant tumours.
Results
Ninety primary bone tumours arising in the thoracic skeleton were recorded (4 5% of all cases in the registry). Thirty three occurred in the ribs, 29 in the scapulae, 10 in the sternum, 10 in the thoracic vertebrae, and eight in the clavicle (table 1) . There was no right or left predominance. The clinical features of the patients, their diagnoses, and the sites of the tumours are presented in tables 1-4.
There were 57 men and 33 women, with an overall mean age of 40-6 (range 2-86) years. Malignant tumours were more common than benign (54:36) and occurred in a significantly older population than benign lesions (mean ages 46-8 v 30 9 years; p < 0.001).
Chondrosarcoma was the most common tumour in the thoracic skeleton (24% of all tumours); survival from this tumour was better than for osteosarcoma and fibrosarcoma (table 3). The scapula was the most common site of malignant tumours whereas most benign tumours occurred in the ribs (table 1) .
Operative resection was attempted in 64 of the 90 patients-in 37 with a malignant tumour and in 27 with a benign tumour. Eosinophilic granuloma was the most common diagnosis in childhood, fibrous dysplasia and plasmacytoma in the middle age group, and chondrosarcoma in the older patients.
DIAGNOSTIC ACCURACY
The correct preoperative diagnosis was made on clinical or radiological findings (or both) in only seven patients. Relatively few lesions were diagnosed correctly from the radiographic appearances-benign lesions in four patients, chondrosarcoma in two (in the sternum and the scapula), and osteosarcoma of the scapula in one. In seven cases the diagnosis made by preoperative examination was incorrect and resulted in suboptimal management, possibly affecting survival (table 5) . A preliminary biopsy was performed in only 41 cases-that is, definitive treatment was undertaken on the basis of clinical findings alone in 49 of the 90 cases (54%).
In most cases the histological diagnosis made by the referring pathologist was confirmed subsequently by the bone tumour registry. In seven cases, however, the diagnosis of the tumour registry differed from the original diagnosis, with important clinical implications ( 
diagnostic accuracy in individual cases but computation of accurate incidence and prevalence rates is often impossible still because submission of information remains voluntary. The integration of pathology services in our region makes it most unlikely that appreciable numbers of tumours have not been notified to the registry.
Primary bone tumours of the thoracic skeleton are less common than metastatic and soft tissue tumours.6 Few large series have been published'24 and often individual bones3 or a single tumour type have been considered. 78 We have included all the bones of the thoracic skeleton-that is, sternum, ribs, scapulae, clavicles, and thoracic vertebrae-as they are affected by similar types of tumours that present in a similar manner.
Differences were observed in the frequency of various tumours between our registry series and previously published series. For example, in our series, like that of Sabanathan et al,9 half the rib tumours were malignant and half benign,9 whereas other authors have reported a predominance of either malignant' or benign"' lesions. The overall predominance of malignant lesions in our series was due to the high proportion of malignant tumours in the scapulae (21 of 29) and sternum (9 of lO)-a pattern similar to that found by Dahlin et al.10 In our series as in other large series,9"1 chondrosarcoma was the most common tumour in the thoracic skeleton. The relative mortality rates of the major malignant tumours show that their behaviour in the thoracic skeleton is similar to that in the rest of the skeleton. Chondrosarcoma tends to run a slower clinical course, with a better prognosis than osteosarcoma. 12 As expected from previous reports,'2 1" eosinophilic granuloma and Ewing's sarcoma were exclusively tumours of childhood and adolescence. Fibrous dysplasia occurred predominantly in the middle age group but, unusually for a condition that develops in childhood and adolescence, one patient was 64 years at the time of presentation. In the older population chondrosarcoma and osteosarcoma predominated. Although in the skeleton as a whole osteosarcoma tends to occur at an earlier age than chondrosarcoma,'2 this was not seen in the thorax. The peak incidence of osteosarcoma of the long bones is in adolescence. '4 Chondrosarcoma should not necessarily be considered as a tumour that occurs only in patients beyond middle age, because in this series it was the most common chest wall tumour in young people aged 16-30 years and eight of the 22 cases occurred in patients under 45 years of age. This may be an artefact related to the relatively small numbers but, more probably, may be explained by the fact that four of these eight cases arose in pre-existing osteochrondroma.
The mode of presentation provided no real guide to the benign or malignant nature of a lesion;9 61% of benign tumours and 48% of malignant lesions presented with pain. 
